Quality improvements over time for some durable goods pose the long-discussed question of how to construct price indexes taking quality changes into account. As is well-recognised, the hedonic approach offers an adequate methodology to adjust prices for quality changes.
In this paper we address the issue of instability of coefficients of the hedonic equations over time, and present two alternative methodologies to deal with this problem. As is known, the hypothesis of parameter stability over time assumed by the traditional pooled regression approach is often rejected by the data. On the other hand, single period regression equations tend to estimate erratic coefficients, due, at least partly, to econometric problems. Our proposal builds on an intermediate solution between the two aforementioned approaches. We propose firstly to estimate the hedonic equation using a moving sample, and secondly, to compute the implicit price for the characteristics from a weighted moving average of the coefficients estimated in the single period regressions. Moreover, statistical tests are provided to test the simplifying assumptions.
The proposed methodologies are also compared with the frequently used adjacent year approach. Besides, the study offers a comparison of quality-adjusted price indexes constructed using each of the alternative methodologies.
We have applied the proposed methodology to the Spanish car market over the period . The choice of the car market is justified by the large number of quality improvements in the performance and characteristics of cars that has taken place as a result of technological changes. Quality improvements can be observed in different On empirical grounds, the paper presents a decomposition of the variation in observed automobile price into the variation due to changes in the characteristics and a pure or quality-constant price effect. Moreover, the approach makes it possible to compute an index for the various quality dimensions. Finally, the paper shows a process of sigmaconvergence in quality-adjusted prices related to Spain's integration into the European Community (EC).
2. The hedonic methodology 2.1. Background
The first empirical research relating price and quality is attributed to the work of Waugh, who in 1928 estimated a price function on vegetables (Berndt, 1991) . In 1939
Court estimated a multiple regression equation, which he named hedonic method, which related car prices to the relevant car characteristics, with the final objective of constructing a quality-adjusted price index for the automobile market in the US.
However, it was not until Griliches's work in 1961, also applied to the car market, that the hedonic approach became widespread. Nowadays it is used by some statistical agencies to compute price indexes adjusted by quality, and there has been a renewed interest from empirical and theoretical research. In particular, this method is applied to the computer, automobile and housing markets. A recent and up to date review can be found in Triplett (2004) . For the car market, see the studies by Otha and Griliches F o r P e e r R e v i e w (1986) , Bajic (1993) , Arguea et al. (1994) , Raff and Trajtenberg (1995) , Murray and Sarantis (1999) , Izquierdo et al. (2001) , Reis and Santos Silva (2002) , van Dalen and Bode (2004) and Requena-Silvente and Walker (2006) .
The underlying hypothesis of the hedonic analysis is that goods can be viewed as a bundle of attributes or characteristics, and the demand for a good is really a demand for the attributes it contains. According to this hypothesis, the price of a good can be expressed as a function of its characteristics, and the relationship between price and characteristics is called the hedonic function. The estimation of a hedonic price equation makes it possible to distinguish between the variation in prices explained by a change in the characteristics and the variation that can be attributed to a pure price effect.
Initially, hedonic regressions were viewed as an ad hoc empirical instrument to construct a quality-adjusted price index. Its theoretical basis is found on the consumer theory developed among others by Houthakker (1952) and Lancaster (1966) in the characteristics space. Later, Rosen (1974) expanded the theoretical foundation 1 . In this study, we interpret the hedonic equation as an instrument to approximate the evolution of price indexes, taking into account the variation in product characteristics. Regression coefficients can be interpreted as implicit prices for characteristic.
1 Rosen (1974) developed a theoretical framework for hedonic prices as equilibrium prices for supply and demand functions, both defined on the characteristics of products. Under this framework, the characteristic coefficients in the hedonic equation are the result of the interaction between the consumer's marginal valuation and the producer's marginal cost. As has been demonstrated by many authors, only under very restrictive assumptions is it possible to identify estimated coefficients as consumers' preferences or producers' costs. However, this problem does not affect the possibility of computing the hedonic index as an approximation to the exact hedonic index. Moreover, several publications by A. Pakes (Pakes, 2003; Pakes, 2004) have recently revived the interest in the economic rationale of hedonic prices. This author derives the hedonic framework from the industrial organization theory in the context of technological change, differentiated product markets and heterogeneous consumers. Under his approach producers' mark-ups are a function of the characteristics and costs of all goods and of the distribution of consumer attributes, and vary over time and depending on products. Under this approach, the coefficients in the hedonic equation may vary quickly over time and do not necessarily have to take the expected sign. Pakes's formulation has received great attention in hedonic literature. It has however generated some still unresolved controversies (see, for instance, Triplett, 2004, p. 159 problems have yet to be solved 2 . One of these problems is how to deal with the instability of coefficients over time. In the following section, two possible solutions to this issue are proposed.
Alternative proposals for estimating hedonic prices
Given that the coefficients in the hedonic equation can be interpreted as the result of the interaction of the demand and supply curves for characteristics, a shift in any curve might cause a change in the estimated coefficient over time. Thus, in empirical implementation, the stability of the parameters over time has to be tested. The most obvious alternative consists of estimating year-by-year equations and testing equality restrictions among coefficients.
The problem with single year equations is that the estimated coefficients tend to be very erratic due to the reduced number of degrees of freedom along with a high level of multicollinearity among characteristics. In that case, it is not possible to obtain a reliable valuation of individual characteristics or any group of them over time 3 .
2 See Diewert (2003) and Triplett (2004, chapters V and VI) . 3 Empirical evidence shows that the estimated coefficients in yearly equations are highly volatile. As long as these coefficients approximate implicit prices for characteristics, it seems desirable for both their magnitude and sign to behave according to the expected values. In our view, the volatility in the estimates can be largely explained by econometric problems. The main problems when estimating hedonic equations are multicollinearity and the reduced number of degrees of freedom which result in large variance of some of the estimated coefficients which in turn produce instability in their value. This view has however been recently disputed by Pakes in several provocative papers. In the context defined in footnote 2, this author argues that the coefficients in the hedonic function do not necessarily obey any of the restrictions associated with utility or costs functions (Pakes, 2004) . As has been recognised (Berndt and Rappaport, 2003; Triplett, 2004, p.236-238) , although some of the issues in Pakes's work are still controversial, it has made remarkable contributions to the hedonic theory. The issue we address in this paper is the econometric problems that arise when estimating yearly equations with limited sample size. The present paper proposes two alternative methodologies for improving the way the value of the characteristics is estimated. The first alternative is based on the estimation of the regression equations using a moving sample of the observations, and the second, on a weighted moving average of the estimated coefficients in the single period equations. In each case it is necessary to fix the best order for the averages. With the aim of validating the alternatives, the underlying hypothesis of equality of coefficients is tested for each specification. Additionally, the study shows how the new proposals improve the results obtained in the adjacent period approach, which is the common way to address the problem of coefficients instability.
Finally, our results corroborate the previous finding that instability of individual coefficients is not a problem for the construction of a hedonic price index. The adjusted quality price index is very similar for all alternatives approaches. This result confers robustness on the estimation of the hedonic price index. The five alternatives used in estimating the hedonic equations are set out below.
Time dummy variable method or pooled equation
This method assumes constant coefficients and includes time dummy variables. It has been widely used in empirical research in hedonic prices. All the observations are "pooled" into a single regression equation and the estimated coefficients are common to all periods. The estimated equation can be expressed as:
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Single period equations
In the unconstrained approach, separate equations are specified for each time period:
(2)
Adjacent year equations
This approach combines data from two periods so that the characteristic coefficients are held constant only for two periods. A time dummy variable, , is included for the second year. This approach is also targeted to improve the problem of instability of coefficients and, hence, we will devote special attention to the comparison of its results with those of our proposals 4 .
where D is a dummy variable that takes value 1 for observations in the second year.
The F-test is used to test the constraint on equality of coefficients. 4 In this point we acknowledge the suggestion of an anonymous referee. 
where the sub-index ms denotes that the parameter corresponds to a moving sample of h periods.
The regression equation is estimated for a centered moving sample of order h. A different vector of coefficients is estimated for each moving sample and, as in the previous case, an F-test allows us to test equality among coefficients and to establish the order of the moving sample.
Weighted moving average of the coefficients estimated in the single period regressions
The second new alternative put forward involves computing the implicit price for the product characteristics by constructing a weighted moving average of the coefficients estimated in the single period equations. This approach has the advantage that it makes it possible for the coefficient to take different values over time, while at the same time the erraticity found in annual estimates is smoothed out. Again, the restriction imposed on the coefficients and the order of the moving average can be tested. The basis for this procedure can be stated as follows. To fix ideas, let the order of the moving average be 3. We have three estimates for , i j , where i stands for a product characteristic and j for a year: , 1 ,0 , 1ˆ, , i i i + . Let us assume that these are unbiased estimates. Then, the following estimator can be constructed 5 :
Generally, the estimator can be written as:
By using the Lagrange multiplier method, the expression to minimise is: Multiplying by l :
We have:
Hence, the estimator of that minimises the variance of ˆ is: 5 Granger and Newbold (1986) made a similar proposal for combining individual forecasts derived from separate models. 
Finally, we propose a procedure to determine the number of periods to be included in the moving average. Let us again assume that we have a 3-moving average. To guarantee that the estimated average has sense, we need the following assumption for the underlying population:
is the estimated price for characteristic i using the sample for year -1, 0 ,i is the estimated price for characteristic i using the sample for year 0, and 1 , + i is the estimated price for characteristic i using the sample for year +1, the following hypotheses must be satisfied:
Assuming temporal independence inˆi , under the null hypothesis it must be verified that: This distribution is still asymptotically satisfied when the population is substituted by its estimates. The proposed criterion would be similar for testing higher order moving averages.
Accordingly, the order of the moving average can be tested for each characteristic. The higher the selected order of the moving average, the higher will be the smoothing imposed on the parameters, but at the same time the higher the number of t lost (a 3moving average implies losing the for the first and last year in the sample, whereas a 5-moving average implies losing two at the beginning and two at the end), and the lower the adjustment capacity of the underlying price model.
The data
The data set for our study covers a 24-year period from 1981 to 2005. Over this period we collected data for car models with higher sales figures in Spain, coming to roughly 90% of total registrations. The total number of observations is 1970, with an average of 82 models per year, although the number of models increases for more recent years 6 . In our opinion, the sample gathered is a representative sample of market trends. 6 The information on sales volumes was provided by the Instituto de Estudios de Automocion (Spanish motor vehicle manufacturers' association). Unfortunately, no data was available for the different model versions. Our choice was to select a middle-range model. The prices and characteristics of the car models were obtained from specialist magazines. The price used thus corresponds to list prices, as is often the case in hedonic analysis. In addition, car prices include VAT and special car tax. A relevant issue in hedonic analysis is the selection of the explanatory variables in the model. These variables should reflect the set of characteristics that consumers look for when choosing a new car. In this study, the selection of the variables to be included as regressors was based on the results reported in the literature 7 , taking into account the limitation of our data source. We expect that the characteristics used are a reasonable approximation to the consumer's price determinants. The variables are grouped into six categories and summarised in Table 1 .
Dummy variables for car manufacturers were included in order to account for unobservable attributes that are related to characteristics like reliability or other unobserved attributes. Finally, annual dummy variables on imported cars entered the equation to capture the effect of tariffs. It should also be mentioned that we tried a number of other explanatory variables in preliminary analyses that did not prove to be statistically significant 8 . 7 We draw heavily on Raff and Trajtenberg (1995) . 8 For instance, number of gears, maximum speed, number of airbags and central locking. The first issue to be considered is the functional form for the hedonic regression. Given that economic theory does not restrict the functional form for hedonic functions 9 , we proceeded by choosing the functional form that best fits the data. The starting point was the Box-Cox formulation, transforming the dependent variable and independent variables with a different parameter, which nests the most common functional forms used in hedonic regressions. To select the final specification we computed the likelihood function after taking into account the transformation of the dependent variable in order to guarantee that its value could be compared among the different specifications. Table 2 presents the value of the likelihood function for the Box-Cox and semi-log formulation using the time dummy variable approach 10 . Although the likelihood function was maximised for a Box-Cox, the semi-log formulation (taking logs of the dependent variable) could not be rejected and it was also the preferred option in terms of the Schwarz criterion. Given these results, and taking into account that the semi-log formulation is simple to estimate and easy to interpret, this was the selected specification 11 .
Estimation issues
A second issue to be considered is whether the hedonic regression should be weighted or unweighted 12 . Our preferred option has been not to weight. In fact, as Deaton (1997) remarks, under the standard assumptions of the linear regression model weighting leads 9 Rosen (1974) established that the hedonic functional form is an empirical issue. Subsequent studies showed that only under very restrictive assumptions is it possible to restrict the functional form. 10 It should be noted that the same result was reached by the single year equations approach. Nevertheless, it would be too cumbersome to present all the estimations year by year. 11 The semi-log functional form has been widely used with automobile data; see, for instance, Bajic (1993), Murray and Sarantis (1999), van Dalen and Bode (2004) and Requena-Silvente and Walker (2006) . 12 A clear distinction should be made between weighting the hedonic regression and weighting the hedonic price index (see, Triplett 2004, pp.189-193) . Once the functional form had been selected, we proceeded to estimate the hedonic equation according to the five alternatives set out in section 2. All the equations have been estimated in current prices. This decision does not affect the estimated coefficient for the characteristics, it only affects the coefficient of the time dummy variables.
First, the estimation results for the pooled regression model, presented in Table A .2 in the appendix, show a good fit. In addition, the estimated coefficients take the expected sign and are statistically significant. Since some heteroskedasticity was observed, the variance-covariance matrix was computed using the White procedure. However, the standard errors were very similar in both formulations; i.e., under the standard approach or using White formulation. It is interesting to test whether disturbance heteroskedasticity is present over time. In order to test this possibility we followed the procedure suggested by Berndt and Rappaport (2003) . Thus, we regressed the squared residuals on a constant and a set of annual dummy variables, and computed the F-test 13 A frequently discussed issue in the literature is whether in order to estimate the hedonic price equations the variables must be weighted or not. In fact, under the usual regression model hypothesis, weighting the observations by the market shares of car models has not a conceptual justification. As it is well known, in this case weighting must lead to a loss of efficiency meanwhile not weighting must lead to a BLU estimation. Also, under these hypotheses, both weighted least squares and unweighted least squares must be consistent. So, if the model specification satisfies the standard hypothesis, it could be expected that weighted and unweighted least squares will lead to similar values for the estimated coefficients. Nonetheless, for the exposed reasons, the not weighted least squares is the preferred alternative. In our case, using a sample for the period 1987-2004 for which data on sales by car model are available, the estimated parameters in the weighted and not weighted alternatives are rather similar. Computing a 95% confidence interval for the valuation of the characteristics that results from the two options the two intervals always overlap, and taking as a reference the unweighted estimates, the percentage of overlapping is 47% for the variable displacement, 74% for H.P/weight, 92% for size, 84% for fuel consumption, 84% for diesel, 54% for minivan, 67% for number of doors, 94% for air conditioned, 87% for climate control, 88% for ABS, 63% for assisted steering, 94% for electric windows and 100% for automatic gear. The main problem with the time dummy variable method is that it assumes parameter stability over time. With the aim of relaxing this assumption, we proceeded according to the proposals detailed in section 2. We began by estimating the most general model, i.e., the yearly regression equations, followed by the adjacent year approach. We then estimated the hedonic function for a moving sample of order 3 and 5, and finally we calculated the coefficients on car attributes as a moving average of the estimated coefficients in the single year equations. Again the order of the moving average was limited to 3 and 5. Table 3 summarises the results of yearly, adjacent year and moving sample estimations 15 .
As is usual, the estimated coefficients in the single year regressions varied considerably from one year to another, and their observed behaviour could not be explained either on economic or on technical grounds. The adjacent period approach reduced the instability of coefficients but still the erratic behaviour of the coefficients could be observed.
However, the estimations using order 3 and 5 moving samples smoothed out the changes in the estimated coefficients. To illustrate this fact, in Figure 1 we plotted the estimated coefficients in the adjacent year and order 5 moving sample specifications for two car attributes: engine power (horsepower/weight) and car size.
In order to provide more formal evidence about the advantage of the moving sample approach over the yearly equations and the adjacent year ones we constructed three 15 We estimated 93 different equations. Since presentation of all equations would be too cumbersome, the results are summarised in Table 3 . 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 We report the standard error of the elasticities, and not directly the standard error of the coefficients, in order to make comparisons between variables meaningful. Table 4 shows the results. It can be observed that the moving sample will always be the selected approach under the three criteria.
Additionally, we have constructed a normal distribution for the elasticity of the continuous variables estimated according to the adjacent year approach and the order 3 and 5 moving samples. Figure 2 shows how the precision of the estimation increases when we change from year equations to the moving sample 16 .
The validity of the new proposals needs to be tested against the yearly equation model.
Thus, the hypotheses regarding the temporal stability of the characteristic coefficients with respect to the single year equations were tested using the F-test. The results are presented in Table 5 . Comparing the yearly regressions with the pooled model, the hypothesis of parameter stability over time is rejected. In contrast, at a 5% significance level, the hypothesis of equality restrictions both for the adjacent year approach and for 16 A normal distribution has been generated for each estimated elasticity, the mean being the average of the estimated elasticities for each year in the sample and the standard deviation the average of the estimated standard errors. It is interesting to remark that the mean value of the estimated elasticities under the three estimation approaches are very similar but the standard deviations substantially differ. the order 3 moving sample was not rejected in any of the cases, whereas that for the order 5 moving sample was marginally rejected only in three cases out of 21.
The second proposal to correct for erraticity in the estimated coefficients consists of calculating the weighted average of annual coefficients, using the inverse of the variance as weights. As was previously stated, when deciding on the order for the moving average, a trade-off exists between the degree of smoothing and the flexibility of the coefficients in accommodating structural changes over time. Given the time span for our data, we propose to use order 3 and order 5 moving averages and test the equality constraints. In this case the test on equality restrictions entails testing equality among coefficients according to the proposal detailed in section 2. For the order 3 moving average, the null hypothesis of stability of the slope coefficients was rejected only in 5 cases out of 745 computed averages, at a significance level of 5%. For the order 5 moving average, the hypothesis was rejected in 12 cases from 667.
At the usual significance levels, the results on equality restrictions support the alternative methodologies suggested in this paper. That is, the procedures based either on moving samples or on moving averages of coefficients allow for temporal changes in the estimated coefficients, as demand or supply curves shift over time, while avoiding the situation where the erratic variation in the coefficients, tied to the multicollinearity problem and to the reduced sample size, hinders their economic interpretation. The hedonic regression in period t has the following form:
Results

Computation of quality-adjusted prices
The semi-log formulation makes it possible to define the mean variation of quality adjusted prices as the difference between the variation in the average observed prices minus the variation that can be attributed to the changes in the mean values of each of the X characteristics and each of the Z brands for different time periods. Thus, the variation in the index for periods t and t-1 will be given by: The fact to be stressed is that, although the marginal prices for characteristics differ substantially depending on the methodology employed, the rate of variation of the quality-adjusted price index is very similar for all six alternative formulations. The reason for this apparent paradox is that the multicollinearity and the reduced degrees of freedom distort the yearly regression coefficients. However, when adding up the contributions of all explanatory variables, the differences cancel out, so that the behaviour of quality adjusted prices is very similar, irrespectively of the formulation employed to estimate the characteristics.
The previous result can be tested in a more formal way as follows. By comparing the price index for two alternatives, we have:
Where, i and j denote different estimation methods. Thus,
18 When computing the index for the single year equation between years t and t-1, it is necessary to choose the reference year. A common option suggested in the literature (Diewert 2003) is to use the arithmetic average of the coefficients estimated in t and t-1. This procedure offers very similar results to those obtained when estimating according to adjacent year method. In fact, as Triplett (2004, p.63) argues, one of the earliest empirical regularities found in the hedonic literature is that the adjacent period regression often yields coefficients that are approximately the average of the coefficients estimated from a separate regression in the two periods. This is the reason why the single year approach is not presented. 19 The moving sample and moving average formulations do not allow the index for the latest years in the sample to be calculated. These values have been forecast by using an AR model. To sum up, our contribution to hedonics is a new strategy that can be defined as a compromise solution for estimating the marginal prices for characteristics between two polar alternatives: the time dummy variable model -which assumes that marginal prices for characteristics are constant over time -and single period estimations -that allow estimated coefficients to vary freely year-by-year. In any event, in our study the price indexes based on models with different assumptions about parameter stability are robust to the specified hypothesis.
Price indexes behaviour
Once the methodological issues have been dealt with, this section focuses on the empirical results yielded by the study. The reported results are based on an order 3 moving average equation. Taking into account that equality restriction among the price indexes has not been rejected, the selection of this equation is due to the fact that it provides smoothed coefficients, at the cost of losing only two observations. 
Where,
is the variation that can be attributed to the characteristics
is the variation that can be attributed to the brands ) ln( t I is the hedonic variation computed as in (15) The hedonic variation in real terms is computed as ) ln( ) ln(
CPI I t
The indexes were computed for each year at the mean value of the explanatory variables. Table 7 provides the results. The first and third columns illustrate the rise of the nominal and real (CPI-deflated) car prices. Thus, according to our sample, over the 1981-2005 period, nominal car prices in Spain increased by a factor of 4.4; in real terms the factor falls to 1.2. However, part of the price growth is explained by quality improvements. As can be seen in the fourth column, the quality index, measured by the characteristics included in the equation, increased by a factor of 1.9. The effect of changes in brand composition (fifth column) was almost nil. As a result, it can be seen that the real quality-adjusted price index fell by 40%.
It should be noted that changes in car taxes are included in our hedonic index. The most important changes in taxation were a 9 point increase in the tax rate in 1986 and a 5 point reduction in 1992, which coincided with a fall in the average nominal car price. Our approach gives a lower rate of quality-adjusted price increases compared with the rates used by the Spanish statistical agency. This is a common result when applying hedonic regressions. Van Dalen and Bode (2004) estimated a hedonic model for new passenger cars in the Netherlands over the period 1990-1999 that lead to quality corrected price increases between 7.3 and 17.7 percentage points below the official CPI index for new passengers cars, although the latter partially corrects for quality changes.
A similar result has been found by Izquierdo et al. (2001) in their study of car prices in Spain during the 1997-2000 period.
Quality indexes for groups of characteristics
Following the same procedure as in price indexes, we have computed quality indexes for the six categories established in Table 1 : performance, ease of drive, size, comfort, fuel consumption and safety. Figure 4 plots agrees with the findings of previous studies, and can be explained by the improvements in engine efficiency, that allowed far better performance without increasing engine power. Finally, the substantial contribution of those variables representing comfort to the quality of cars should be mentioned. In this case, a certain relationship with Spanish income growth can be observed.
Price convergence and economic integration
Spain joined the European Community in 1986. One of the main arguments put forward to favour the process of economic integration is the consequent increase in competition which in turn translates into efficiency gains. Although it is difficult to find situations where this hypothesis can be directly tested, we should expect a convergence in qualityadjusted prices favoured by a higher level of market competition. We address this issue by computing the sigma convergence for different definitions of car prices. Figure 5 provides the results.
For observed real prices, no clear pattern emerges. Despite the process of economic integration, price dispersion oscillates without a defined trend. However, when adjusting prices for quality changes, a clear process of convergence can be seen between 1986 and 1992, corresponding to the period of tariff reduction. This result is even clearer when prices are adjusted for both quality and brand changes. Hence, while for observed prices there was no process of convergence, for hedonic prices, which are the relevant ones in terms of measuring the degree of market competition, a clear reduction of price dispersion emerged. The reason lies in the substantial increase in high quality car imports with significant quality improvements with respect to Spanish cars, which The effects of economic integration on the level of market competition can also be analysed by re-estimating the pooled regression equation including annual dummy variables on imported cars to capture its impact on prices 20 . The estimated coefficients for these variables can be interpreted as the effect of market integration, and as such can be related to the degree of dispersion in the price variable. A simple scatter diagram illustrates the correlation between the effect of tariff reduction, through the estimated coefficients, and the -convergence. Figure 6 shows a weak relationship between tariff reduction and -convergence for observed car prices, while a strong negative correlation appears when prices are adjusted for quality changes.
Conclusions
The aim of this paper has been to estimate hedonic prices for a manufactured good -the car-that has been subject to significant technical change.
From a methodological point of view, we have addressed one of the limitations of hedonic regressions, the instability of coefficients over time. As long as the estimated coefficients can be interpreted as marginal prices for characteristics, an accurate estimation of them is needed. It is common in the literature to consider two polar assumptions. On the one hand, the pooled regression model assumes constant coefficients over time. In this case, the coefficients usually take the expected sign and 20 In the original specification these variables were limited to the 1981-1992 period. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 In relation to the empirical results, two issues can be emphasised. Firstly, CPI deflated car prices in Spain rose by 20% between 1981 and 2005. However, once quality improvements are taken into account, real car prices fell by 40%. This result is common in the literature that computes hedonic prices for goods subject to rapid technological progress and quality improvements. Additionally, it has to be stressed that the 40% drop is robust to the alternative estimation procedures employed in the study.
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